1 PCT/ EPO6/ 005635 Blister base part and blister pack The invention rel ates
to a blister base part nade of a lamnate with wells forned 5 fromthe

| atter by cold-form ng for the production of a blister pack for the
packagi ng of products that are sensitive to npoisture, oxygen and acid,
conprising a barrier layer as a barrier against water vapour and gases, a
plastics material |ayer arranged on a first side of the barrier |ayer as
the outer l|ayer and a sealable inner |ayer arranged on the second side of
the barrier daygipoelissddgvention also 10 relates to a blister pack with a
blister base part of an outer foil sealed against the inner |ayer of the
| am nat e ag&listéer base ipast dnd dflistdncptk st er base part and conprising a
barrier layer as a barrier against water vapour and gases and a seal able
i nner |layer arranged on a first side of the barrier layer. 15 1t is

general |y kKnowninbentisrdtéstesPoosl hster Wake lpaM Madienst 4 Iathinkfe WthSheNLidAfdd
oxygen from damagi ng at nospheric influences by packaging themin plastics

materi al £ [Nzt theelatensby | sadpemeingt fornthe peodustisinopéda Blisterepantl for thet h a
plastics materjal. filmwhich,i ractical lLy inperneable to water nolecul es.
A il mad@askadngiradds tR b e Ve rediiks” Gxvden apd Seid, comprising
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for exanple, as a barrier against the penetration of  noisture. Filnms nade
of ori ent ed lgysingrangederrea(fissigide opphe baederyayartad theseuter @yemandld ssalable

pol yester filns, _are._ al sed, as rrjer erial. agai nst. the netration
of i stur e.mrﬁfrlf‘ﬁé'} ﬁ%?ﬁgema‘h%f 8??@ ag'gekm b%rgeégll ritrQF3 ! g’i‘l‘qr}iﬁ%’ol
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conbination with plastics material filnms. A good barrier effect against

wat er vapourNifidiaygseef the lamivatecageiRsbee side £f| heepligiglcbase aamy ashe

vinyl al COhOlcoﬁﬂR%'irYdr%r béllr:i\ég_lgyer as a barrier against water vapour and gases and a

sealable inner layer arranged on a first side of the barrier layer.

15 It is generally known to protect products which are sensitive to moisture and
oxygen from damaging atmospheric influences by packaging them in plastics
materials. Moisture-sensitive products may be enveioped, for example, with a
plastics material film which is practically impermeable to water molecules. A film
made of a high-density polyethylene (HDPE) or of a polyvinylidenechloride

20 methylacrylate copolymer (PVDC-MA) can be used, for example, as a barrier
against the penetration of moisture. Films made of oriented polypropylene (oPP),
optionally metallised, or metallised polyester fiims, are also used as barrier
material against the penetration of moisture. Furthermore, metal foils are known
as a barrier material against the penetration of moisture and/or oxygen and are

25 often used in combination with plastics material films. A good barrier effect against
water vapour and gases can also be achieved with a layer made of ethylene

vinylalcohol copolymer {(EVOH).

Although laminates with barrier layers with a high penetration barrier effect
30 against moisture and oxygen are known nowadays, the penefration of moisture
cannot be completely prevented particularly in sealed packagings as the edges of

the laminates are not protected by the barrier layer. Moisture and oxygen can



Al t hough lam nates with barrier layers with a high penetration barrier
effect 30 agai nst noisture and oxygen are known nowadays, the penetration
of noisture cannot be conpletely prevented particularly in seal ed
packagi ngs as the edges of the |lam nates are not protected by the barrier

| ayer. Mbdisture and oxygen can 2 penetrate into the inner hot-seal ed
packagi ngs by way of these unprotected edges in the region of seals and

i mpair the quality of noisture-sensitive products. Milti-layer film with a
barrier lay
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test strips for diagnostics, and are either hot seal ed, after folding,

agai nst thensel ves or against a second film Calciumoxide (CaO is
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which are sensitive to noisture, oxygen and acid, as well as blister packs

of the type Theilnsrrg usedifaepagkagieg MaigiurarsenRsitveariciafe suph @setoriaxamsie.ect
agai nst the n ti kist ur d n | E@Eﬂp t o, bl.ist er
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absor ber nattleeinatlvesturcyaitstcr becomd §itnor 8alcoxy gaidea(Ca@g iis preferabdy usegesd on

the second gjde of the barrier layer .]eads to the hi evenment of the 20
obj ect accoi'&‘? H&'?W‘%‘ﬁ@%@%ﬂ%"rﬁ@%ﬁ %écbryrtamfjg'gt‘%cé”%t@f'ster base part. The
| am nat eygvhi ch is used according to the invention can be used on all

packagi ng systens with cold-formng stations and is suitable for a large
nunber of rifiestrvestiorrisitdsed pndteceliect bk pawvidibgl & thfister ke padawhish is
substanti al ls%itéﬁl%rfgzri%?gducing blister packs for packaging products which are sensitive to
moisture, oxygen and acid, as well as blister packs of the type mentioned at the
outset, which have a higher protective effect against the penetration of moisture,
15 oxygen and acid compared to blister base parts or blister packs according to the

prior art.

The fact that an absorber material, which absorbs moisture, oxygen and acid, is
arranged on the second side of the barrier layer leads to the achievement of the

20 object according to the invention with regard to the blister base part.

The laminate which is used according to the invention can be used on all
packaging systems with cold-forming stations and is suitable for a large number of
moisture-sensitive products, the durability of which can be substantially increased

25 by the special arrangement of a moisture absorber.

The invention makes use of the knowledge obtained regarding packaging films
and packagings produced therefrom according to WO-A-2004/000541 and WO-A-
2004/080808.

30
The inner layer preferably consists of polyolefin and preferably contains at least
one oxide from the group of alkali metals and alkaline earth metals as the

absorber material. Calcium oxide (CaO) is particularly preferred as the absorber



25 by the special arrangenent of a noisture absorber. The invention nmakes
use of the know edge obtai ned regardi ng packaging filnms and packagi ngs
produced t herefrom according to WO A- 2004/ 000541 and WO- A- 2004/ 080808. 30
The inner |ayer preferably consists of polyolefin and preferably contains at
| east one oxide fromthe group of alkali netals and al kaline earth netals
as the absorber material. Calciumoxide RCa0) is particularly preferred as
the absorber 3 material. Apart fromits property as a water-binding
reagent, fers additional  advanta at.. aci.d for S,
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The polyclefin of the inner layer preferably consists of a high-density polyethylene
(HDPE) and/or a linear low-density polyethylene (LLDPE) and/or a low-density
polyethylene (LDPE) and/or of polypropyiene (PP). Components of acid-modified
polyolefins, such as ionomers, for example Surlyn®, EAA or PP-MSA may also be
15 contained. These acid modified polyolefins act as adhesion promoters, so in

certain cases a separate primer can be dispensed with.

The polyolefin of the inner layer may consist of a single layer or of a plurality of
layers.
20
A base part made of a laminate is particularly preferred, in which the polyolefin of
the inner layer consists of at least two layers, the outermost layer which is furthest
removed from the aluminium foil containing substantially no absorber material.
With this measure, a smooth surface is produced, so the coefficient of friction of
25 the laminate according to the invention comresponds to conventional laminates.
Because additives such as CaO are missing in the outermost layer, in comparison
to conventional laminates, there is no abrasion either during processing on

moulding dies or other machine components.

30 As absorption agents such as CaO react alkalinically with the moisture, the
additive-free outermost layer also prevents a change in the pH being able to

negatively influence the filling with regard to stability.



20 A base part nmade of a lamnate is particularly preferred, in which the
polyolefin of +the inner |ayer consists of at |east tw |ayers, the
outernost |ayer which is furthest renoved fromthe al um nium f oi

contai ning substantially no absorber material. Wth this neasure, a snmooth
surface i s produced, so the coefficient of friction of 25 the | am nate
according to the invention corresponds tog4conventional |am nates. Because
addi tives such as CaO are missing in the outernost |ayer, in conparison to
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The innermost layer which is located closest to the barrier layer preferably
contains substantially no absorber material. Thus, the particles of the absorber
material cannot press into the aluminium foil which is used as the barrier layer
during the cold-forming step carried cut under pressure. With this measure, the
15 particles cannot produce any potential weak points in the aluminium foil and

therefore not reduce the pore-free deformability either.

The outer layer is preferably a plastics material film which is connected to the
aluminium foil by way of an adhesive layer and made of oriented poiyamide
20 (oPA), oriented polypropylene (oPP) or oriented polyester.

An outer foil sealed against the inside of the blister base part and having a barrier
layer as a barrier against water vapour and gases and a sealable inner layer
arranged on the first side of the barrier layer leads to the achievement of the

25 object according to the invention with regard to the blister pack.

The polyolefin of the inner layer preferably consists of a high-density polyethylene

(HDPE) and/or a linear low-density polyethylene (LLDPE) and/or a low-density

polyethylene (LDPE) and/or of polypropylene (PP) and/or contains componenis of
30 acid-modified polyolefins, such as ionomers, EAA or PP MSA.

The polyolefin of the inner layer preferably consists of a single layer. The sealable

inner layer comprises a sealing medium in the form of a lacquer, in particular a hot



during the cold-formng step carried out under pressure. Wth this neasure,
the 15 particles cannot produce any potential weak points in the al um nium
foil and therefore not reduce the pore-free defornmability either. The outer
| ayer is preferably a plastics material filmwhich is connected to the
alumniumfoil by way of an adhesive |ayer and nade of oriented pol yam de
20 (oPA), oriented polypropyl ene (oPP) or Soriented pol yester. An outer foi
seal ed against the inside of the blister base part and having a barrier
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a lowdensity polyethylene (LDPE) and/or of polypropylene (PP) and/or
contai ns conponents of 30 acid-nodified pol ¥o| efins, such as iononers, EAA
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| ayer. The sealable inner |layer conprises a sealing nediumin the formof a
| acquer, in particular a hot 5 sealing lacquer, a foil or a seal able
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The blister pack according to the invention is preferably used for packaging

15 pharmaceutical products such as moisture-sensitive tablets and powders.

Further advantages, features and details of the invention emerge from the
following description of preferred embodiments and with the aid of the drawings,
in which, schematically

20
Fig. 1 shows the layer structure of a cold-formable laminate for the production of

blister base parts according to Fig. 5, along the section line li-ll of Fig. 5;

Fig. 2 shows the layer structure of a push-through outer foil for blister base parts
25 according to Fig. 5, along the section line llI-{ll of Fig. 5;

Fig. 3 shows the layer structure of a peelable outer foil for blister base parts;

Fig. 4 shows the plan view of a cold-formed blister base part made of the laminate
30 of Fig. 1,

Fig. 5 shows the section through the blister base part of Fig. 5 along its line |-i;



part. The blister pack according to the invention is preferably used for
packagi ng 15 pharmaceutical products such as noisture-sensitive tablets and
powders. Further advantages, features and details of the invention energe
fromthe follow ng description of preferred enbodiments and with the aid of

the draw ngs, in which, schematically 20 Fig. 1 shows the |ayer structure
of a cold-fornmable am nate for the produgti on of blister base parts
according to Fig. 5, along the section line Il-I1l1 of Fig. 5; Fig. 2 shows

the layer siylch 4hgwethé bRstER bhEe Ysiorbes vf,fH{hef 1841t GilisHAS: ifof 25
accordi ng tol%i . 5, along the section |bne ' Qéagalgi%g@%; Fl&éﬁg&iﬁom
the | ayer stFriguﬁQrepe[elabiepeeteiljmlmbﬁgeﬂ foil for blister base parts; Fig. 4
shows the plan view of a cold-formed blister base part made of the | am nate

30 of Fig. 1; Fig. 5 shows the section through the blister base part of Fig.
5 along i s A idfidorhiabfe IBnthaté 15@% theeg#adu%h@ﬁ &aﬁﬁsﬂéﬁrﬁas%f pBHS.- for el

the seal ed-on push-through foil of a peel able outer foil of Fig.
3. Acol &foa léglcefnmﬁesttterewrfsdrvet h@dplrctﬁjbam accardingl fostig: hdbe fphowinof or
the 5 pack e@% LHgI sture-sensitive products has, according to Fig. 1,
the foll ow é&gf tructure: 12 film made of oriented pol yam de (oPA), 25
m 14 adhesive layer 10 16 alumniumfoil, 45 m 18 adhesi on pronoter (EAA),

21 first |ayer made of hi}gh density pol yet hyl ene (HDPE), 7 m
12 film made of criented polyamide (0PA), 25 um

14 adhesive layer
10 16 aluminium foil, 45 um
18  adhesion promoter (EAA),
21 first layer made of high-density polyethylene (HDPE), 7 um
20 second layer made of polyethylene (PE), 45 um, with
24 30% CaO particles as absorbers of moisture, oxygen and acid

15 22 third layer of high-density polyethylene (HDPE), 7 um.

The oPA film 12 forms the future outside of a blister produced from the laminate

10; the PE layers 20, 21, 22 form the inside as the sealing layer.

20 An outer foil 30 which is configured as a push-through foil for a blister produced

from the laminate 10 has, according to Fig. 21, the following layer structure:

32 hot-sealing lacquer or sealing coating
34  aluminium foil

25 36 print undercoat lacquer
38 printing

40 print overcoat lacquer

The printing 38 with the print overcoat lacquer forms the future outside of the
30 outer foil 30 and the hot-sealing lacquer or the sealing coating 32 is used to seal
the outer foil 30 against the sealing layer 22 of a blister base part produced from

the laminate 10.



20 second | ayer nade of polyethylene (PE), 45 m wth 24 30% CaO particles
as absorbers of noisture, oxygen and acid 15 22 third |ayer of high-density
pol yet hyl ene (HDPE), 7m The oPA film 12 fornms the future outside of a
blister produced fromthe lam nate 10; the PE |layers 20, 21, 22 formthe
inside as the sealing layer. 20 An outer foil 30 which is configured as a
push-through foil for a blister produced sfromthe |am nate 10 has,
according to Fig. 21, the following | ayer structure: 32 hot-sealing |acquer

orinti ng S0 RuiEr e Batt e Ber breBie i e, M et be AR g
| acquer for mfe tditinhte 10,eacvotdindeo Flg. tdasINe GiloNind Giyer 3Gustidet he

hot - seal i ng | acquer or the sealing coating 32 is used to seal the outer
foil 30 against the sealing |ayer 22 of a blister base part produced from

the | am nat ¢510. g ; i : faqured as a peelable foil, for a
blister basg’zparthBErSo lll.l e%ep?%ﬁrl?%%mpg%aﬁgge 10, according to Fig. 3, has

the foll &M Bd | aghmisivmddilre: 52 hot-sealing | acquer or sealing coating 5
54 alum niumfoil 56 adhesive |ayer 58 fil mmade of pol yethyl ene
t er epht hal aP8 ( PE#NeSK 1a¥fesi ve | ayer 62 paper 10 64 printing

58 film made of polyethylene terephthalate (PET)
60 adhesive layer
62 paper

10 64 printing

66 print overcoat lacquer

The printing 64 with the print overcoat lacquer 66 forms the future outside of the
peelable outer foil 50 and the hot-sealing lacquer or the sealing coating 52 is used
15 to seal the outer foil 50 against the PE layer 22 of a blister base part produced

from the laminate 10.

A blister base part 70 shown in Fig. 4 is produced from the laminate 10, the wells
72 formed from the laminate 10 to receive, for example, tablets, being formed
20 from the laminate 10 by cold-forming such as, for example, by deep drawing by

means of an upper and bottom die.

As shown in Fig. 5 and 6, after filling the wells 72, as required, a push-through
outer foil 30 or a peelable outer foil 50 are sealed onto the blister base part 70, as
25 required, to form a blister pack 80.



66 print overcoat |acquer The printing 64 with the print overcoat |acquer 66
forms the future outside of the peelable outer foil 50 and the hot-sealing
| acquer or the sealing coating 52 is used 15 to seal the outer foil 50

agai nst the PE layer 22 of a blister base part produced fromthe |am nate
10. A blister base part 70 shown in Fig. 4 is produced fromthe | am nate 10,
the wells 72 forned fromthe lamnate 10gto receive, for exanple, tablets,
being formed 20 fromthe |lamnate 10 by cold-form ng such as, for exanple,
by deep draw?gﬁngy means of an upper and bottomdie. As shown in Fig. 5 and
6, after filTrng the wells 72, as required, a push-through outer foil 30 or
a peel able outer foil 50 are sealed onto the blister base part 70, as 25
required, to forma blister pack 8 8 Clainms 1. Blister base part

made of a | dri natBlisterdassi F?EHT WD) @%’?Bf F lamipate (¥ withwellad72} ed from
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of products that "are se ture, “oxygen and acrd sin
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material |ayer arran%eg[aon a first side o[)at he barrier |ayer (16) as
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materi al (24) which absorbs noisture, “oxygen and aci d arranged
second si de of tﬂm/aﬁaﬂﬁ)easltagewutemyyee angl asswlablasmrpmrIlay@WQ?Oaé’dorZﬁ)ng

t | 1 h t t hat the i | 2 nt f
Wth at |l east ong GaoRa N itk seDng: Iip B PR Teyer i) PR ArE R RR A o "
earth ngfal s as LReapRFBEPShatEREE(28 wWhidh absorbs moisture, oxygen and acid is

arranged on the second side of the barrier layer (16).

2. Blister base part (70) according to claim 1, characterised in that the inner
layer (20) contains polyolefin with at least one oxide from the group of alkali

15 metals and alkaline earth metals as the absorber material (24).

3. Blister base part (70) according to claim 2, characterised in that the
polyolefin of the inner layer (20) contains calcium oxide (CaO) as the
absorber material (24).
20
4, Blister base part (70) according to claim 3, characterised in that the
poiyolefin of the inner layer (20) contains 0.5 to 50 % by weight CaO,
preferably 10 to 30 % by weight CaO, as the absorber material (24).

25 5. Blister base part (70) according to any one of claims 1 to 4, characterised
in that the polyolefin of the inner layer (20) consists of polyethylene (PE), in
particular of a high-density polyethylene (HDPE) and/or a low-density linear
polyethytene (LLDPE) and/or a low-density polyethylene (LDPE) and/or of
polypropylene (PP) and/or contains components of acid-modified

30 polyolefins, such as ionomers, EAA or PP-MSA.

6. Blister base part (70) according to any one of claims 1 to 5, characterised

in that the polyolefin of the inner layer (20, 22) consists of a single layer.



3. Blister base part (70) according to claim2, characterised in that the
pol yolefin of the inner layer (20) contains cal ciumoxide (CaO as the
absorber material (24). 20 4. Blister base part (70) according to claim 3,
characterised in that the polyolefin of the inner [ayer (20) contains 0.5
to 50 % by weight CaO, preferably 10 to 30 % by wei ght CaO as the absorber
material (24). 25 5. Blister base part (7@ according to any one of clains 1
to 4, characterised in that the polyolefin of the inner layer (20) consists
of polyethylene (PE), in particular of a high-density polyethyl ene (HDPE)
and/or a | ow densi t%/ |l inear polyethylene (LLDPE) and/or a |owdensity

pol yet hyl end - ( LDEHipteiriissr part (7Qoagqnrdingl terany ey cAstiions témbaicharastensedent s
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in that the pol ydieppn of the inner layer (20, 22) consists of a single

layer. 9 7. Blister base part (70) according to any one of clainms 1 to 5,
characterd sed in that the pol yol efin of the inner |ayer consists of a

plurality ofy | ay%’liﬁtérzgasﬁe tzﬁ#a'} ?(?m} a%ﬁgr%/ioéia _t%[ai%asfe Ahobhled aiﬁc@‘gagis‘«{ﬁ%t tso

claim?7, characterised | I nof the iI'nher Tayer

of at |east two Ipayeiefin 30 th@hnéhayeo Worsists tof | atyleas( B2 inpereh(2cs J)rtheest
renoved fromthe barrier |ayer g16)_ cont ai ni ng substantially no absorber
material (24). 1Quermgstdavar (B8 avhieh is {urthesheempueadrans the damier, layer (16)

characterised inLRaknihQubstantially no absorber material (24).
10
9. Blister base part (70) according to claim 8, characterised in that the
polyolefin of the inner layer is a coextrusion layer made of at least two
layers (20, 22).

15 10. Blister base part (70) according to claim 8 or 9, characterised in that the
innermost layer (21) which is located closest to the barrier layer (16)

contains substantially no absorber material (24).

11.  Blister base part (70) according to any one of claims 1 to 10, characterised

20 in that the barrier layer (16) is an aluminium foil and is coated on the side
facing the polyolefin with an adhesion promoter (18), in particular with a
water-based or solvent-based primer or with a polymeric adhesion

promoter.

25 12. Blister base part (70) according to claim 11, characterised in that the outer
layer (12) is a plastics material (12) which is connected to the aluminium
foil (16) by way of an adhesive layer (14) and made of oriented polyamide,

oriented polypropylene or oriented polyester.

30 13. Blister pack (80) for packaging products which are sensitive to moisture,
oxygen and acid, comprising a blister base part (70) according to any one
of claims 1 to 12 and an outer foil (30, 50) sealed against the inside of the
blister base part (70) comprising a barrier layer (34, 54) as a barrier against



pol yolefin of the inner layer is a coextrusion |ayer nade of at |east two

| ayers (20, 22). 15 10. Blister base part (70) according to claim8 or 9,
characterised in that the innernost layer (21) which is |ocated closest to
the barrier layer (16) contains substantially no absorber material (24).
11. Blister base part (70) according to any one of clains 1 to 10,
characterised 20 in that the barrier laytd (16) is an alumniumfoil and is
coated on the side facing the polyolefin with an adhesion pronoter (18), in
particular wth %atéﬁ@ﬁdo@aérﬁﬂg%e§§hﬂ nécASI_InRE! BRES 032, VBZ‘)fhr?arF&'dYW’é' c
adhesion promoter. 25712. Blister base part (70) according to claimll,
characteri sed i nfirfizide dkthelhasrier laxge(34, 6#). is a plastics material (12)
which is connected to the alumnium foil (16) by way of an adhesive |ayer
(14) and nade of oriented polyam de, oriented pol ypropylene or oriented

pol yester. 3@ 13ydal igit e BRtdr (Fk f(80) Paséadingy tBr alkift s13hFsHh RIcRaging
sensitive to noisture, en and acid, conprising a blister base part (70)
accordind to any pbﬁgna@eputtgagpmuptq sueh 3e§ri"ﬂot§wréuﬁ9é15'th’@|tﬁbwan@@))“@@éﬁ ed
against the inside of the blister base part (70) conprising a barrier |ayer
(34, 54) as a barrier against 10 water vapour and gases and a seal abl e

i nner layer (32, 52) arranged on a first side of the barrier layer (34,
54). 14. Use of a blister pack (80) according to claim 13 for packaging 5
pharmaceuti cal products, such as npisture-sensitive tablets and powders.



